This paper presents a measurement technique of interfacial strength considering non-12 rigid bonding on a fiber/matrix interface modeled as a cohesive surface. By focusing on 13 the stress concentration near a fiber crack obtained from a single-fiber fragmentation 14 test, the stress contours in matrix observed by photoelasticity can be related to the 15 interfacial strength by defining a characteristic length. An equation expressing the 16 relationship between the characteristic length on the stress contour and the interfacial 17 strength was derived, and validated using finite element analysis. The primary 18 advantage of proposed measurement technique is that only a single fiber crack, which 19 usually occurs within elastic deformation of matrix, is required for the evaluation of 20 interfacial strength, whereas saturated fiber fragmentation is necessary in the 21 conventional method. Herein, a sample application was demonstrated using a single 22 carbon fiber and epoxy specimen, and an average interfacial strength of 23.8 MPa was 23 successfully obtained. 24 2 25 Keywords 26 B. Interface/interphase, B. Fragmentation, B. Fiber/matrix bond, C. Cohesive interface 27 modelling 28 29 1. Introduction 30
fiber and matrix were assumed to be linearly elastic materials, because the first fiber 97 crack usually appears in the elastic range of the matrix. The mechanical properties of 98 the fibers and matrices used in the FEA are shown in Table 1 . The model geometry and 99 the number of elements are shown in Table 2 . Three sample cases with the different 100 interfacial properties shown in Table 3 were examined. The range of t o was determined 101 based on previous study [9] . The values of G c and K o were suitably selected so that FEA 102 calculation converges under ε a of less than 3%, which is comparable to experimental 103 results. Note that stress state of matrix for SFFT can be represented by axisymmetric 104 model because of low volume fraction of fiber (a << b) even though the actual cross 105 section of SFFT specimen is not axisymmetric [26, 31] . elastic. It is expressed by the axial (σ z ), radial (σ r ), and shear stress on the rz axis (τ rz ).
In an axisymmetric model of the bonding region, the above stresses are related with 127 hoop stress (σ θ ) and axial displacement (u z ) by equilibrium and the stress-strain relations 128 for perfectly elastic and isotropic matrices.
129 + + = 0 (4)
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where E and v are the elastic modulus and Poisson ratio, respectively. It should be noted 130 that the radial displacement (u r ) was assumed to be zero near the interface because a is 
where q is the stress due to the Poisson ratio difference of the fiber and matrix. This can 134 be calculated from the following equation [32] .
where f and m refer to the fiber and matrix, respectively. 
The σ z is derived by obtaining u z from Eqs. 6 and 7, and then substituting the stresses of 147 Eqs. 12, 13, and 14. of material properties.
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where t' = t o / Δσ and L' = L t /a.
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The relationship between t' and L' is plotted in Eq. 18 for both the carbon fiber/hard 180 epoxy and glass fiber/soft epoxy models. It was found that the relationship is identical 181 regardless of materials and can be approximated by a simple linear equation, which was 182 implied in our previous work [26] . 
where m is obtained from 
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The black dots indicate the maximum radius (r max ) with respect to the r-axis. Interfacial fracture toughness (G c ) 0.04 mJ/mm 2 0.03 mJ/mm 2 0.05 mJ/mm 2
